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Experimental 

Crystal data 

Ci 6 H 16 N 2 0 5 S 
M, = 348.37 
Triclinic, PI 
a = 8.2835 (2) A 
b = 9.3722 (3) A 
c = 10.8299 (3) A 
a = 85.537 (1)° 
P = 88.614 (1)° 



Data collection 

Bruker APEXII CCD 

diffractometer 
13593 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.038 

wR(F 2 ) = 0.113 

S = 1.07 

3604 reflections 

225 parameters 

2 restraints 



Y = 72.203 (1)° 

V = 798.11 (4) A 3 
Z = 2 

Mo Ka radiation 
Li = 0.23 mm -1 
T = 293 K 

0.20 x 0.18 x 0.09 mm 



3604 independent reflections 
3122 reflections with / > 2o"(7) 
R iM = 0.024 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.26 e A~ 3 

Apmh>= -0.27 e A~ 3 



The molecule of the title compound, Ci 6 H 16 N 2 0 5 S, has the 
shape of the letter V but with a small twist; the dihedral angle 
formed between the benzene rings is 79.66 (9)°. The presence 
of an intramolecular N— H- ■ O hydrogen bond, leading to an 
S(6) ring, correlates with the near coplanarity of the 
carboxylate ester group with the benzene ring to which it is 
connected. The acetamide residue is slightly twisted out of the 
plane of its benzene ring [C-C-N-C = 13.1 (3)°]. In the 
crystal, supramolecular chains along the a axis are mediated 
by N— H- ■ O hydrogen bonds. These are connected into 
layers via C— H- ■ O interactions. 

Related literature 

For background to the pharmacological uses of sulfonamides, 
see: Korolkovas (1988); Mandell & Sande (1992). For related 
structures, see: Sharif et al. (2010); Khan et al. (2010). 




Table 1 

Hydrogen-bond geometry (A, °). 



D-H-A 




D—H 


H-A 


D- ■ A 


D-H-A 


Nl-Hln- ■ 


■03 


0.86 (1) 


1.90 (2) 


2.6266 (18) 


141 (2) 


N2-H2n- ■ 


■02 1 


0.86 (2) 


2.31 (2) 


3.0888 (19) 


151 (2) 


C10-H10- 


■Ol" 


0.93 


2.57 


3.330 (2) 


140 



Symmetry codes: (i) x — 1, y, z; (ii) —X + 1, — y, —z + 2. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 1997) and DIAMOND (Brandenburg, 2006); 
software used to prepare material for publication: publCIF (Westrip, 
2010). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5817). 
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Methyl 2-(4-acetamidobenzenesulfonamido)benzoate 

I. U. Khan, S. Sharif, S. Ali, W. Ahmad and E. R. T. Tiekink 

Comment 

As part of on-going structural studies of sulfonamides (Sharif et al, 2010; Khan et al, 2010), the crystal structure of the title 
compound, (I), is described. Interest in these derivatives relate to their wide use in the treatment of certain infections caused 
by Gram-positive and Gram-negative microorganisms, some fungi, and certain protozoa (Korolkovas, 1988; Mandell & 
Sande, 1992). 

The molecule of (I), Fig. 1, has an approximate V-shape with the dihedral angle formed between the benzene 
rings being 79.66 (9) °. The carboxylate ester substituent is co-planar with the benzene ring to which it is connected 
[the CI — C2 — C7 — 03 and torsion angle is 2.9 (2) °] but the acetamide residue is slightly twisted out of the plane 
[Cll — C12 — N2 — C15 = 13.1 (3) °]. The planarity observed for the carboxylate ester group is readily rationalized in terms 
of an intramolecular N — H-0 hydrogen bond, Table 1, which seals a six-membered ring. The most prominent intermolecu- 
lar contact in the crystal structure is also of the type N — H - O, Table 1, and this serves to link molecules into a linear 
supramolecular chain along the a axis, Fig. 3. Chains are linked into layers in the ab plane via C — H -0 contacts, Table 
1, and these stack along the c axis via inter-digitation of the benzoate ester groups; there is no evidence for significant 
^-interactions between these, however. 



To methyl anthranilate (260 ul, 2 mmol) in water (10 ml) was added /^-toluene sulfonyl chloride (380 mg, 2 mmol). With 
stirring at room temperature, the pH of the solution was maintained with 3% Na2C03. The progress of the reaction was 
monitored by TLC. On completion of the reaction, the pH was adjusted to 3 with 3 N HC1. The white precipitates that formed 
were filtered, washed with distilled water and crystallized from methanol to yield colourless blocks of the title compound. 



The C-bound H atoms were geometrically placed (C-H = 0.93-0.96 A) and refined as riding with C/, JO (H) = 1.2— 1.5 [/^(C). 
The N-bound H atoms were refined with the distance restraint N-H = 0.86±0.01 A, and with (7,- so (H) = 1.2(7 ei? (N). Several 
low-angle reflections, i.e. (1 0 1), (0 1 0), (0 0 1) and (1 1 0), evidently effected by the beam-stop, were omitted from the 
final refinement. 



Experimental 



Refinement 



Figures 




Fig. 1. The molecular structure of (I) showing displacement ellipsoids at the 35% 
level. 
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Fig. 2. A view of the linear supramolecular chain along the a axis in (I), sustained by 

N — H - O interactions. These and the intramolecular N — H-0 hydrogen bonds which close 

six-membered rings are shown as orange dashed lines. 



\\\ 




V 



Fig. 3. A view in projection down the b axis of the unit-cell contents for (I). The N — H--0 
hydrogen bonds and C — H - 0 contacts are shown as orange and green dashed lines, respect- 
ively. 



Methyl 2-(4-acetamidobenzenesulfonamido)benzoate 



Crystal data 




Ci6Hi 6 N 2 0 5 S 


Z = 2 


M,- = 348.37 


7(000) = 364 


Triclinic, PI 


D x = 1.450 MgnT 3 


Hall symbol: -P 1 


Mo Ka radiation, X = 0.71073 A 


a = 8.2835 (2) A 


Cell parameters from 745 1 reflections 


6 = 9.3722 (3) A 


6 = 2.3-28.2° 


c= 10.8299 (3) A 


|i = 0.23 mm 1 


a = 85.537 (1)° 


7=293 K 


(3 = 88.614(1)° 


Block, colourless 


y = 72.203 (l)° 


0.20 x 0.18 x 0.09 mm 


V= 798.11 (4) A 3 





Data collection 



Bruker APEXII CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

(p and co scans 

13593 measured reflections 

3604 independent reflections 



3122 reflections with I>2a(I) 
R int = 0.024 

6max — 27.5 , 9 m in — 3.4 

/i = -10~*10 
£ = -12^12 
/ = -14^12 



Refinement 



Refinement on F 
Least-squares matrix: full 



R[F 2 > 20(F 2 )] = 0.038 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 
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H atoms treated by a mixture of independent and 
constrained refinement 

w = 1/[g 2 (F 0 2 ) + (0.05 7&P) 2 + 0.1747P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 

Apmax = 0.26 e A~ 3 
Ap m i„ = -0.27 e A~ 3 



Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , conventional 

R- factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2o(F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A ) 





X 


y 


z 


II- *ITI 


SI 


0.42614 (5) 


0.28976 (4) 


0.83592 (3) 


0.04378 (14) 


Ol 


0.54431 (14) 


0.14234 (13) 


0.83938 (11) 


0.0562 (3) 


02 


0.47186 (15) 


0.40243 (13) 


0.89646 (11) 


0.0544 (3) 


03 


0.30254 (19) 


0.61672 (14) 


0.55728 (12) 


0.0659 (4) 


04 


0.17057 (17) 


0.62717 (14) 


0.37946 (11) 


0.0620 (3) 


05 


-0.13574 (18) 


0.09502 (17) 


1.23293 (14) 


0.0808 (5) 


Nl 


0.38913 (18) 


0.36108 (15) 


0.69410 (12) 


0.0477 (3) 


H1N 


0.378 (2) 


0.4554 (11) 


0.6809 (18) 


0.057* 


N2 


-0.21841 (17) 


0.26393 (16) 


1.06806 (13) 


0.0534 (3) 


H2N 


-0.3050 (18) 


0.3309 (17) 


1.0351 (17) 


0.064* 


CI 


0.32524 (18) 


0.30069 (16) 


0.59818 (13) 


0.0423 (3) 


C2 


0.25586 (17) 


0.39431 (17) 


0.49240 (13) 


0.0414(3) 


C3 


0.1942 (2) 


0.3327 (2) 


0.39815 (15) 


0.0544 (4) 


H3 


0.1487 


0.3934 


0.3276 


0.065* 


C4 


0.1987 (3) 


0.1845 (2) 


0.40639 (18) 


0.0653 (5) 


H4 


0.1569 


0.1453 


0.3424 


0.078* 


C5 


0.2660 (3) 


0.0955 (2) 


0.51059 (19) 


0.0678 (5) 


H5 


0.2690 


-0.0048 


0.5172 


0.081* 


C6 


0.3289 (3) 


0.15192(19) 


0.60507 (17) 


0.0608 (5) 


H6 


0.3746 


0.0893 


0.6747 


0.073* 


C7 


0.24751 (19) 


0.55468 (18) 


0.48195 (14) 


0.0456 (3) 


C8 


0.1511 (3) 


0.7859 (2) 


0.3623 (2) 


0.0703 (5) 


H8A 


0.0954 


0.8348 


0.4332 


0.105* 


H8B 


0.0843 


0.8281 


0.2896 


0.105* 


H8C 


0.2607 


0.8003 


0.3526 


0.105* 



wR(F 2 ) = 0.113 

S= 1.07 

3604 reflections 
225 parameters 
2 restraints 

Special details 
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Atomic displacement parameters (A 2 ) 
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-0.0032 


(8) 


0.0051 (8) 


Geometric parameters (A, °) 
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P 1 XT 1 C 1 

CI — JN 1 — M 


n/ /ro / 1 i \ 
lib. 06 (11) 


pi (i pn c 1 
C10 — C9 — M 


iin i c (1 11 

ny.ib (ii) 


P 1 XT 1 U 1 XT 

CI — JN 1 — hllJN 


111 n (1 l\ 
113. V (13) 


z" 1 1 A r^n c 1 
C14 — C9 — bl 


1 in ii ( 1 1\ 
120. / / (12) 


C 1 XT 1 T_J 1 XT 

M — JN 1 — hllJN 


1 1 <C T (1 11 

lib. / (13) 


n i nn pn 
Cll — C10 — C9 


1 in ci ( i a\ 
120. b3 (14) 


n r XT') rn 
CI j — JNZ — ClZ 


125. /j (13) 


n i nd uid 
Cll — C1U — rllU 


1 1 n "7 

i iy. / 


pi c XT') TJOXT 

C 1 J — JN Z — rlZJN 


11/: c c 1 /| 1 

lib. 3 (14) 


cy — c i u — ti i u 


HQ 7 

i iy. / 


PI O XT') TJOXT 

C 1 Z — JN Z — rlZJN 


ii/i /i c 1 /ii 
1 14.4 (14) 


flld /-I1 1 /-I1 1 
C1U — Cll — C12 


1 1 Q 7^ (\ A\ 

1 19. /D (14) 


PiC pi p--) 

Co — CI — Cz 


i in ii / 1 ii 
119.11 (14) 


nn ni ul 1 
C10 — Cll — nil 


1 in 1 
120.1 


P£ PI XT1 

Co — CI — JN 1 


m i7 /i a\ 
121. / / (14) 


rn pi i ui 1 
C12 — Cll — nil 


1 in 1 
120.1 


PO Z" 1 1 XT 1 

Cz — CI — JN 1 


nn n /i 1 1 

119.12 (13) 


1 1 (i 1 1 Ml 

Cll — C12 — N2 


111 CI A\ 

123.53 (14) 


PI PO p| 

C3 — Cz — C 1 


110 m d /i l 
116.3V (14) 


pi i (^11 (iii 
Cll — C12 — C13 


1 1 n nn (1 c\ 
liy.Oy (15) 


PI PO P*7 

C3 — Cz — C / 


n(l -7yl (111 

120. /4 (14) 


"\ti (iii n i 
JN2 — C12 — CI 3 


11"7 lO (1 11 

11 /.3o (13) 


PI pi P*7 

CI — Cz — C/ 


120.5b (13) 


(ii/i (iii (111 
C14 — C13 — C12 


1 in no ( 1 a\ 
120.y& (14) 


P/l pQ pi 

C4 — C3 — Cz 


111 0(1 (Kl 

121.60 (lb) 


(i1/1 (ill U11 

C14 — C13 — H13 


line 

ny.5 


P/l PQ TJQ 

C4 — C3 — hi 3 


nd i 
1 19. 1 


(ill (ill nil 

C12 — C13 — H13 


1 1(1 ; 

i iy.5 


pi PQ XT'? 

Cz — C3 — ri3 


1 1 n 1 

ny.i 


(ill (ii/i (in 
C 1 3 — C 1 4 — C9 


iin co d/i\ 
liy.56 (14) 


PC P /] PQ 

Cj — C4 — C3 


1 1 O Ol (1 11 

116.63 (1 /) 


(ill (i1/1 nil 

C13 — C14 — H14 


1 in i 
120.2 


PC P /] I I | 

Cj — C4 — ri4 


1 1(1 £ 

120. b 


(in (i1/1 nil 

C9 — C 1 4 ti 1 4 


1 in i 
120.2 


PQ p/l O /I 

C3 — C4 — H4 


1 in /; 
120. b 


nc pi f "\ti 
U5 — C15 — JN2 


111 11 (1 c\ 

IZi.ii (lb) 


C6— C5— C4 


121.09 (17) 


05— C15— C16 


122.38 (lb) 


C6— C5— H5 


119.5 


N2— C15— C16 


114.29(14) 


C4— C5— H5 


119.5 


C15— C16— HlbA 


109.5 


C5— C6— CI 


120.77 (17) 


C15— C16— HlbB 


109.5 


C5— C6— H6 


119.6 


H16A— CI 6— HlbB 


109.5 


CI— C6— H6 


119.6 


C15— C16— H16C 


109.5 
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03 — C7 — 04 


122.11 (15) 


H16A — C16 — H16C 


109.5 


03 — C7 — C2 


125.32 (14) 


H 1 6B — C 1 6 — H 1 6C 


109.5 


OA — C7 — C2 


112.57 (13) 






p. 1 ci mi p 1 
Ul Si — JN 1 — CI 


co m ( 1 c\ 
J6.3y {Id) 


p 1 p^ p^7 r\A 
C 1 — CZ — C / — U4 


—1 /0.05 (13) 


P.^ C 1 M 1 P 1 

UZ — bl — JN 1 — CI 


-1 /4.1Z (13) 


p.1 ci po nn 
Ul — M — C9 — C10 


1 A AC ^1 C\ 

30. 0j (1j) 


pn c 1 m 1 p 1 
C9 — bl — JN 1 — CI 


CO C*7 / 1 C\ 

-DO.D / (ID) 


pn c 1 pn nn 

UZ — a i — cy — C 1 0 


AA 1 C ^1 /I \ 

— yy.3j (14) 


c 1 m 1 p 1 p/; 
bl — JN 1 — CI — Co 


-17.9 (2) 


\ri pi po nrt 

JN 1 — bl — cy — C10 


1 /in A/i 1 1 t\ 
14y.04 (13) 


CI \T1 pi P^ 

bl — JN 1 — CI — CZ 


loZ.13 (12) 


p. 1 ci pn p 1 /i 
Ul — bl — Cy — C14 


1 C/1 £A /1 1\ 

— IM.oO (13) 


p/: pi p^ pi 
Co — C 1 — Cz — C3 


-0.3 (2) 


p.o c 1 pn p i /i 

uz — a i — cy — C 1 4 


*7C A A /1 /I \ 

/j.yy (14) 


\r1 p 1 p^> PQ 

JN 1 — CI — Cz — C3 


1 /y.OZ (14) 


M 1 C 1 PO P 1 /I 

JN 1 — al — Cy — C14 


Tf £1 /1 C\ 

— 3j.o1 (1j) 


p/: pi p^ p~7 
Co — C 1 — Cz — C / 


1 *7A 1/1 / 1 C\ 

1 /y.z4 {[j) 


p 1 a pn nn r"i i 

c 1 4 — cy — C 1 0 — C 1 1 


1 A /">\ 

-1.9 (2) 


\T i pi p^> p-7 

JN 1 — CI — CZ — C / 


— U.O (Z ) 


c 1 po n/i p 1 1 

a i — cy — c i o — c 1 1 


1 /3.44 (1Z) 


pi p^ pi p/i 
C 1 — Cz — C3 — C4 


a a f~>\ 

0.4 (2) 


pn nn pi i rn 
cy — C10 — Cll — C1Z 


A O 

0.8 (2) 


P^7 PO PI f^A 

C / — CZ — Cj — C4 


— L /V.Z1 (10) 


pi 1 pn XT'") 

C10 — Cll — C1Z — JNZ 


1 "70 T") /'I C\ 
—1 /O. 11 (1 J) 


po pi p/i p^ 
CZ — Cj — C4 — CD 


0.0 (3) 


pin pi i pi i pii 
C10 — Cll — C1Z — Clj 


1 .4 (2) 


pi p/i p^ p^ 
Cj — C4 — C5 — Co 


-0.4 (3) 


r" 1 1 c wo pn pii 
CI J — JNZ — C1Z — Cll 


1 ■> 1 /O-i 

13.1 (3) 


p/i pc p/: pi 
C4 — C J — Co — C 1 


A A t"l \ 

0.4 (3) 


PK TVTT PI 1 p 1 1 

C15 — JNZ — Clz — C13 


l/^T AC /1*7\ 

—Id/. 03 (1 /) 


p^ pi p/: pc 
Cz — CI — Co — C5 


A A /*}\ 

U.U (3) 


pii pii pii pi/i 
Cll — Clz — C13 — C14 


-2.5 (3) 


\ti pi p/; pc 

JN 1 — CI — Co — C5 


1 OA AA / 1 n\ 

180.00 (17) 


\n pn pn P1/1 
JN2 — C12 — C13 — C14 


111 .bl (16) 


C8— 04— C7— 03 


-1.4(2) 


C12— C13— C14— C9 


1.3 (3) 


C8— 04— C7— C2 


178.13 (15) 


CIO— C9— C14— C13 


0.9 (3) 


C3— C2— C7— 03 


-177.58 (16) 


SI— C9— C14— C13 


-174.40 (13) 


CI— C2— C7— 03 


2.9 (2) 


C12— N2— C15— 05 


-2.5 (3) 


C3— C2— C7— 04 


2.9 (2) 


C12— N2— C15— C16 


177.36 (16) 



Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

Nl— Hln-03 0.861 (11) 1.902 (16) 2.6266 (18) 140.9 (17) 

N2— H2n-02 i 0.859 (16) 2.311 (17) 3.0888 (19) 150.7 (15) 

C10— HlO-Ol" 0.93 2.57 3.330 (2) 140 
Symmetry codes: (i) x-\,y, z; (ii) -x+1, -y, -z+2. 
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